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Case Report 



An Unusual Cervical Spinal Meningioma in a Child 

Hyok-Rae Cho, M.D., 1 Jong-Koo Lee, M.D., 2 Ae-Lan Paik, M.D., 3 Woo-Young Jang, M.D. 1 

Departments of Neurosurgery, 1 Radiology, 2 Pathology, 3 Pohang St. Mary s Hospital, Pohang, Korea 

The incidence of spinal meningioma is very rare in children. A 14-year-old girl presented with right arm weakness, gait disturbance, and urinary in- 
continence. Cervical magnetic resonance imaging revealed an intradural extramedullary tumor dorsal to the spinal cord in the level of C1 . The tumor 
was totally removed despite the severe cord compression. Meningotheliomatous meningioma was diagnosed after histological examination. 
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INTRODUCTION 

Spinal meningioma, like intracranial meningioma, is extreme- 
ly rare in children. Meningiomas, unlike the case of the adult 
population, account for less than 5% of intradural extramedul- 
lary spinal cord tumors 3 ' 12) . Tumor locations also differ from 
those seen in adults. These rare lesions tend to occur in the cer- 
vical or thoracic region in children 10) . The recognition and com- 
plete excision of these tumors are very important in view of 
their benign nature and complete curability. With a review of 
the literature, we present a rare case of a 14-year-old girl with 
cervical spinal meningioma. 

CASE REPORT 

A 14-year-old girl was admitted to our hospital in May 2012 
due to right arm weakness and gait disturbance lasting for 2 
weeks. She had also urinary incontinence. On general appear- 
ance, this patient looked healthy. Her neurological examination 
revealed right hemiparesis (Grade 2-3/4) that was more severe 
in the upper extremity than the lower and in the distal region 
than the proximal. The right biceps reflex, knee jerk, and ankle 
jerk were hyperactive. The Babinski sign was not found. There 
was no discernible sensory level. 

A magnetic resonance imaging (MRI) revealed an intradural 
extramedullary mass that was an isointense lesion on Tl- and a 
slightly hyperintense on T2-weighted images, dorsal to the spi- 
nal cord in the level of CI. Spinal meningioma showed an in- 



tense enhancement on MRI after gadolinium administration 
(Fig- 1). 

Surgery was performed in the prone position. A rigid head 
holder, such as the skeletal fixation device, was used to secure 
the head in a neutral position. A laminectomy was performed 
with Kerrison punch at the CI level. The dura mater was not 
tense. The operation was performed using a microsurgical tech- 
nique. The dura was then opened straightly in the midline. A 
yellowish, hard tumor of oval shape was found immediately. 
The tumor was found to be intradural-extramedullary (Fig. 2). 
The thinned cervical cord was displaced laterally by the tumor. 
First, the central decompression of the tumor was done with 
the use of the ultrasonic surgical aspirator. The well- circum- 
scribed, encapsulated tumor was separated easily from the sur- 
rounding tissue, allowing total excision. During the dissection, 
a major intradural vessel did not adhere to the tumor. After the 
tumor removal, hemostasis was obtained with warm saline irri- 
gation and avitene hemostatic collagen. The dura was then 
closed primarily in a watertight fashion. The wounds were closed 
without tension. 

Postoperatively, the patient received systemic dexamethasone. 
Over the few days, her motor strength was markedly improved. 
The postoperative magnetic resonance study was done 2 days af- 
ter the surgery (Fig. 3). Her neurological function had completely 
returned to its normal level at the time of discharge, 3 weeks after 
the surgery. 

The histology examination of the tumor revealed that it was a 
meningotheliomatous meningioma. Individual tumor cells had 
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Fig. 1 . Preoperative midsagittal (A) and axial (B) T1 -weighted magnetic 
resonance images obtained after gadolinium administration, demon- 
strating a well enhanced intradural extramedullary tumor posterior to 
the cervical spinal cord. 




Fig. 2. Intraoperative photography shows meningioma impinges on the 
cervical spinal cord. 



indistinct cytoplasmic boundaries and nuclear clearing, cellular 
whorls, and psammoma body were noticed (Fig. 4). 

DISCUSSION 

In children, tumors of the spinal canal constitute a smaller 
proportion (5 to 10%) of tumors of the central nervous system 
than in adults. The various types of tumors that occur in chil- 
dren also differ from those seen in adults 1 1} . There has not been 
much study on the pediatric spinal meningioma series. Menin- 
gioma of the brain is also very rare in children younger than 16 
years old, with an incidence as low as 2.19% of whole-brain tu- 
mors. The ratio of intracranial to intraspinal tumors in children 
is approximately 20 : 1; thus, intraspinal meningioma in child- 
hood is extremely rare 9) . 

These rare lesions tend to occur in the cervical or thoracic re- 
gion in children. Meningioma occurrence in the lumbosacral 
area is the least common but not unheard of. Spinal meningio- 
ma may occur not only in the intradural, extramedullary space 
(83%) but also in the extradural space (14%) and intradural, in- 
tramedullary space (3%) 10) . 

Compared to children, adult spinal meningioma commonly 




Fig. 3. Postoperative magnetic resonance imaging 2 days after opera- 
tion shows total resection of tumor. 

[ — *,f*^ <9 & 1 1 



! 

Fig. 4. High-power photomicrography of the specimen shows clusters of 
meningothelial cells with indistinct cytoplasmic boundaries, nuclear 
clearing, cellular whorls and psammoma body (H&E, x400). 

occurs in middle aged women in the form of a benign lesion. It 
accounts for approximately 25-46% of spinal tumors. The most 
frequent location of spinal meningioma is the thoracic region 
in the intradural-extramedullary spaces 2) . 

The patient presented here is a 14-year-old girl with upper cer- 
vical intradural extramedullary meningioma. Dermoids, epider- 
moids, nerve sheath tumors, and diffuse leptomeningeal tu- 
mors were also considerated to be a diagnostic candidate for 
the intradural extramedullary tumors before surgery. 

Cervical kyphosis does not commonly develop after cervical 
laminectomy. Nonetheless, postlaminectomy deformities are 
most common in pediatric patients with an immature skeletal 
system, but are also more common in young adults (<25 years 
of age) than older adults. 

The risk of postlaminectomy kyphosis should be always con- 
sidered before approaching rumors in the spinal canal for resec- 
tion, especially in higher-risk patients such as children and 
young adults. Multiple risk factors are associated with cervical 
spine deformity after laminectomy, including age, the extent of 
laminectomy and facetectomy, the number of laminae removed, 
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the location of laminectomy (upper, middle, or lower cervical 
spine), the preoperative loss of lordosis, the pathological condi- 
tion in the intramedullary spinal cord, and the radiation treat- 
ment in the spine 1} . 

To decrease the risk of postlaminectomy kyphosis in our case, 
efforts were made to leave the facets intact and preserve the facet 
capsules when performing the muscle detachment. Only one- 
level laminectomy was only performed. 

Spinal meningioma arises from cap cells of the arachnoid 
membrane and originates in proximity to nerve root, accounting 
for its predominantly lateral location 2,8) . In our case, the tumor 
originated from an upper dorsal cervical rootlet. Reports on pe- 
diatric spinal meningioma that mention histology indicate 
psammomatous and meningotheliomatous patterns as well as 
malignant meningioma 4,6,7) . The hallmark of psammomatous 
meningioma is the presence of a cellular whorl growth pattern 
with central psammoma bodies. Meningotheliomatous menin- 
giomas, also known as syncytial meningiomas, are character- 
ized by large nucleoli surrounded by polygonal cytoplasmic 
borders. Intranuclear cytoplasmic inclusions or whorl forma- 
tions may appear as well. Increased cellularity and the presence 
of mitotic figures push the diagnosis to one of malignancies 10) . 
Histologically, our patients tumor was a meningotheliomatous 
meningioma with increased cellularity and rare mitoses. 

Advances in radiological and surgical techniques such as com- 
puted tomography (CT), MRI, intraoperative ultrasound, evoked 
responses, ultrasonic aspirators, and lasers have contributed to 
better clinical results. The best treatment for meningioma is sur- 
gery. The goal of surgery must be total resection. The gross total 
removal is possible in most cases. However, there is frequently 
significant spinal cord compression. When the tumor is ventral 
to the cord and calcified, surgery becomes more hazardous and 
may damage the cord 7) . Excessive manipulation of the cord 
should be avoided during resection. Usually the prognosis of 
these tumors is good when they are completely resected, show- 
ing the need for early diagnosis and timely intervention. 

However, meningioma may recur, especially as a result of in- 
complete resection. In children, meningioma tends to grow rap- 
idly and undergoes malignant changes 9) . There are few long-term 
studies that examine the recurrence rate in both adult and chil- 
dren. Recurrences range from 1.3% to 32% 2) . Klekamp and 
Samii 5) demonstrated that partial tumor removal, arachnoid scar- 
ring, primary dural suture, surgery on a recurrent meningioma, 



and male sex are significant risk factors for a clinical recurrence. 

CONCLUSION 

Because the tumor of our patient was diagnosed early and re- 
moved completely, the rapid recovery of neurologic deficit could 
be achieved. The operation was successful. Since the recurrence 
rate in pediatric spinal meningioma is not low, we need to con- 
duct a long-term follow-up study to determine whether a tumor 
recurs. 

References 

1. Fassett DR, Clark R, Brockmeyer DL, Schmidt MH : Cervical spine de- 
formity associated with resection of spinal cord tumors. Neurosurg Fo- 
cus 20 : E2, 2006 

2. Gezen F, Kahraman S, Canakci Z, Bediik A : Review of 36 cases of spi- 
nal cord meningioma. Spine (Phila Pa 1976) 25 : 727-731, 2000 

3. Jallo GI, Kothbauer KF, Epstein FJ : Intraspinal tumors in infants and 
children in Winn HR (ed) : YOUMANS Neurological Surgery, ed 5. 
Philadelphia : Saunders, 2004, Vol 3, pp3707-3716 

4. Kaya U, Ozden B, Turantan MI, Aydin Y, Barlas O : Spinal epidural me- 
ningioma in childhood : a case report. Neurosurgery 10 (6 Pt 1) : 746- 
747, 1982 

5. Klekamp J, Samii M : Surgical results of spinal meningiomas. Acta Neu- 
rochir Suppl 65 : 77-81, 1996 

6. Liu HC, De Armond SJ, Edwards MS : An unusual spinal meningioma 
in a child : case report. Neurosurgery 17 : 313-316, 1985 

7. Naderi S, Yilmaz M, Canda T, Acar U : Ossified thoracic spinal menin- 
gioma in childhood : a case report and review of the literature. Clin 
Neurol Neurosurg 103 : 247-249, 2001 

8. Schwartz TH, McCormick PC : Spinal cord tumors in adults in Winn 
HR (ed) : YOUMANS Neurological Surgery, ed 5. Philadelphia : Saun- 
ders, 2004, Vol 4, pp4817-4834 

9. Watanabe M, Chiba K, Matsumoto M, Maruiwa H, Fujimura Y, Toyama 
Y : Infantile spinal cord meningioma. Case illustration. J Neurosurg 94 
(2 Suppl): 334, 2001 

10. Wellons JC, Oackes WJ : Pediatric intradural and extramedullary spinal 
cord tumors in Beger MS, Prados MD (eds) : Textbook of NEURO- 
ONCOLOGY. Philadelphia : Elsevier Saunders, 2005, pp794-800 

11. Yamamoto Y, Raffel C : Intraspinal extramedullary neoplasms in Al- 
bright AL, Pollack IF, Adelson PD (eds) : Operative techniques in pedi- 
atric neurosurgery. New York : Thieme Medical Publishers, 2001, 
ppl83-192 

12. Yamamoto Y, Raffel C : Spinal extradural neoplasms and intradural ex- 
tramedullary neoplasms in Albright AL, Pollack IF, Adelson PD (eds) : 
Principles and Practice of Pediatric Neurosurgery. New York : Thieme 
Medical Publishers, 1999, pp685-696 



131 



